
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
14

2 
18

6
B

1
*EP004142186B1*

(11) EP 4 142 186 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
05.06.2024 Bulletin 2024/23

(21) Application number: 22170871.2

(22) Date of filing: 29.04.2022

(51) International Patent Classification (IPC):
H04B 10/2575 (2013.01)

(52) Cooperative Patent Classification (CPC): 
H04B 10/25753 

(54) DISTRIBUTED ANTENNA SYSTEM AND COMMUNICATION SYSTEM

VERTEILTES ANTENNENSYSTEM UND KOMMUNIKATIONSSYSTEM

SYSTÈME D’ANTENNE DISTRIBUÉ ET SYSTÈME DE COMMUNICATION

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 27.12.2021 CN 202123300973 U

(43) Date of publication of application: 
01.03.2023 Bulletin 2023/09

(73) Proprietor: PROSE TECHNOLOGIES (SUZHOU) 
CO., LTD.
Suzhou, Jiangsu Province 215345 (CN)

(72) Inventors:  
• Zhang, Rui

Kunshan, Suzhou, Jiangsu Province (CN)
• Min, Haijun

Kunshan, Suzhou, Jiangsu Province (CN)

(74) Representative: Novagraaf Group
Chemin de l’Echo 3
1213 Onex / Geneva (CH)

(56) References cited:  
WO-A1-2016/075696 US-A1- 2019 123 826
US-B2- 9 614 629 US-B2- 10 404 329
US-B2- 10 693 550  

• AMPALAVANAPILLAI NIRMALATHAS ET AL: 
"Digitized Radio-Over-Fiber Technologies for 
Converged Optical Wireless Access Network", 
JOURNAL OF LIGHTWAVE TECHNOLOGY, IEEE, 
USA, vol. 28, no. 16, 15 August 2010 (2010-08-15), 
pages 2366-2375, XP011310397, ISSN: 0733-8724



EP 4 142 186 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD

[0001] Embodiments of the present disclosure gener-
ally relate to the field of communications, and specifically
to a distributed antenna system and communication sys-
tem.

BACKGROUND

[0002] With the development of wireless communica-
tion technology (especially 5G communication technol-
ogy), demands for data services in wireless network ap-
plications have increased dramatically, and the signal
spectrum bandwidth has increased. A traditional distrib-
uted antenna system based on digital optical fibers is
faced with a difficulty in the requirements for large-band-
width data transmission.

SUMMARY

[0003] Embodiments of the present disclosure provide
a distributed antenna system and a communication sys-
tem, which can achieve large-bandwidth data transmis-
sion.
[0004] According to a first aspect of the present disclo-
sure, there is provided a distributed antenna system. The
distributed antenna system comprises: a first access unit
and a remote unit, wherein the first access unit and the
remote unit are coupled to each other via an analog op-
tical fiber, and the first access unit comprises: a first port
configured to receive a first downlink analog radio fre-
quency signal from a first base station; a first analog-to-
digital conversion unit coupled to the first port and con-
figured to perform analog-to-digital conversion on the first
downlink analog radio frequency signal to generate a first
downlink digital signal; a first digital processing unit cou-
pled to the first analog-to-digital conversion unit and con-
figured to perform digital signal processing on the first
downlink digital signal to generate a second downlink
digital signal; a first digital-to-analog conversion unit cou-
pled to the first digital processing unit and configured to
perform digital-to-analog conversion on the second
downlink digital signal to generate a second downlink
analog radio frequency signal; and an analog optical
module coupled to the first digital-to-analog conversion
unit and configured to perform electro-optical conversion
on the second downlink analog radio frequency signal to
generate a first downlink analog optical signal which is
transmitted to the remote unit via the analog optical fiber.
[0005] According to the present invention, the analog
optical module is further configured to receive an uplink
analog optical signal from the remote unit, and convert
the uplink analog optical signal into a first uplink analog
radio frequency signal, and the first access unit further
comprises: a second analog-to-digital conversion unit
coupled to the analog optical module and configured to

perform analog-to-digital conversion on the first uplink
analog radio frequency signal to generate a first uplink
digital signal; the first digital processing unit is further
coupled to the second analog-to-digital conversion unit
and configured to perform digital signal processing on
the first uplink digital signal to generate a second uplink
digital signal; and a second digital-to-analog conversion
unit coupled to the first digital processing unit and the
first port and configured to perform digital-to-analog con-
version on the second uplink digital signal to generate a
second uplink analog radio frequency signal which is
transmitted to the first base station via the first port.
[0006] In some embodiments, the first access unit fur-
ther comprises a first digital optical module coupled to
the first digital processing unit, and the distributed anten-
na system further comprises a second access unit, the
second access unit comprises: a second port configured
to receive a third downlink analog radio frequency signal
from the second base station; a third analog-to-digital
conversion unit coupled to the second port and config-
ured to perform analog-digital conversion on the third
downlink analog radio frequency signal to generate a
third downlink digital signal; a second digital processing
unit coupled to the third analog-to-digital conversion unit
and configured to perform digital signal processing on
the third downlink digital signal to generate a fourth down-
link digital signal; a second digital optical module coupled
to the second digital processing unit and coupled to the
first digital optical module via a digital optical fiber and
configured to perform electro-optical conversion on the
fourth downlink digital signal to generate a downlink dig-
ital optical signal which is transmitted to the first digital
optical module via the digital optical fiber.
[0007] In some embodiments, the first digital optical
module is configured to perform photoelectric conversion
on the downlink digital optical signal to generate a fifth
downlink digital signal; the first digital processing unit is
further configured to perform digital signal processing on
the first downlink digital signal and the fifth downlink dig-
ital signal to generate a second downlink digital signal.
[0008] In some embodiments, the first digital optical
module is further configured to perform electro-optical
conversion on the second uplink digital signal to generate
an uplink digital optical signal, the second digital optical
module is further configured to perform photoelectric con-
version on the uplink digital optical signal to generate a
third uplink digital signal, the second digital processing
unit is further configured to perform digital signal process-
ing on the third uplink digital signal to generate a fourth
uplink digital signal, and the second access unit further
comprises: a third digital-to-analog conversion unit cou-
pled to the second digital processing unit and configured
to perform digital-to-analog conversion on the fourth up-
link digital signal to generate a third uplink analog radio
frequency signal which is transmitted to the second base
station via the second port.
[0009] In some embodiments, there are a plurality of
remote units, and the distributed antenna system further
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comprises a network extension unit coupled between the
first access unit and the plurality of remote units via the
analog optical fiber.
[0010] In some embodiments, there are a plurality of
the first ports, a plurality of the first base stations, a plu-
rality of the first downlink analog radio frequency signals,
a plurality of the second downlink analog radio frequency
signals, a plurality of the first analog-to-digital conversion
units and a plurality of the first digital-to-analog conver-
sion units, and the first access unit further comprises: a
combining unit coupled between the plurality of first dig-
ital-to-analog conversion units and the analog optical
modules and configured to combine the plurality of sec-
ond downlink analog radio frequency signals to generate
a combined downlink analog radio frequency signal; and
the analog optical module further configured to perform
electro-optical conversion on the combined downlink an-
alog radio frequency signal to generate a first downlink
analog optical signal which is transmitted to the remote
unit via the analog optical fiber.
[0011] In some embodiments, there are a plurality of
second analog-to-digital conversion units and a plurality
of second digital-to-analog conversion units, and the first
access unit further comprises: a splitting unit coupled to
the plurality of second analog-to-digital conversion units
and the analog optical module and configured to split the
first uplink analog radio frequency signal to generate a
plurality of split uplink analog radio frequency signals;
and the plurality of second analog-to-digital conversion
units are configured to perform analog-to-digital conver-
sion on the plurality of split uplink analog radio frequency
signals to generate a plurality of first uplink digital signals.
[0012] In some embodiments, the distributed antenna
system further comprises: a plurality of splitting and com-
bining units, each of the plurality of splitting and combin-
ing units is coupled between the plurality of first base
stations and the corresponding first ports, each splitting
and combining unit is configured to combine a plurality
of downlink analog radio frequency signals having the
same frequency band from the plurality of first base sta-
tions to generate a first downlink analog radio frequency
signal to output to a corresponding first port, and each
splitting and combining unit is further configured to split
the second uplink analog radio frequency signal from the
corresponding first port to output to the plurality of first
base stations.
[0013] In some embodiments, the plurality of first
downlink analog radio frequency signals have at least
one of the following: one or more network standards, one
or more network frequency bands, and one or more serv-
ice types.
[0014] In some embodiments, the first digital process-
ing unit is further configured to perform at least one of
digital filtering and digital power balancing performed on
the first downlink digital signal to generate the second
downlink digital signal.
[0015] According to a second aspect of the present
disclosure, there is provided a communication system,

wherein the communication system comprises: one or
more base stations; and the distributed antenna system
according to the first aspect, the distributed antenna sys-
tem coupled to one or more base stations.
[0016] According to the embodiment of the present dis-
closure, the access unit performs analog-to-digital con-
version, digital processing, digital-to-analog conversion,
and electro-optical conversion on the analog radio fre-
quency signal, and then transmits it to the remote, which
can achieve large-bandwidth data transmission.
[0017] It should be appreciated that this Summary is
not intended to identify key features or essential features
of the claimed subject matter, nor is it intended to be used
to limit the scope of the claimed subject matter. Other
features of the present disclosure will become more ap-
parent from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above and other features, advantages and
aspects of embodiments of the present disclosure will
become more apparent from the following detailed de-
scription with reference to the accompanying drawings,
in which the same reference symbols refer to the same
elements.

FIG. 1 is a schematic diagram of a distributed anten-
na system 100 according to a first embodiment of
the present disclosure.

FIG. 2 is a schematic diagram of a distributed anten-
na system 200 according to a second embodiment
of the present disclosure.

FIG. 3 is a schematic diagram of a distributed anten-
na system 300 according to a third embodiment of
the present disclosure.

FIG. 4 is a schematic diagram of a distributed anten-
na system 400 according to a fourth embodiment of
the present disclosure.

FIG. 5 is a schematic diagram of a distributed anten-
na system 500 according to a fifth embodiment of
the present disclosure.

FIG. 6 is a schematic diagram of a distributed anten-
na system 600 according to a sixth embodiment of
the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0019] Exemplary embodiments of the present disclo-
sure are described below with reference to the accom-
panying drawings, and include various details of the em-
bodiments of the present disclosure to facilitate under-
standing and should be considered as exemplary only.
Accordingly, those having ordinary skill in the art will rec-
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ognize that various changes and modifications of the em-
bodiments described herein can be made without depart-
ing from the scope of the present disclosure. Further-
more, depictions of well-known functions and construc-
tions are omitted from the following depictions for pur-
pose of clarity and conciseness.
[0020] As used herein, the term "comprises" and its
variants are to be read as open-ended terms that mean
"comprises, but is not limited to." The term "or" is to be
read as "and/or" unless the context clearly indicates oth-
erwise. The term "based on" is to be read as "based at
least in part on." The term "one example implementation"
and "an example implementation" are to be read as "at
least one example implementation." The term "another
implementation" is to be read as "at least one other im-
plementation." Terms "a first", "a second" and others can
denote different or identical objects. The following text
may also contain other explicit or implicit definitions.
[0021] As mentioned above, the traditional distributed
antenna system based on digital optical fibers is con-
fronted with the problem of large-bandwidth data trans-
mission, and the hardware cost of remote transmission
increases sharply. In addition, the traditional distributed
antenna system is also confronted with the problem of
multi-operator and multi-service access such as compat-
ibility with 2G, 3G, 4G and 5G. The loss in the transmis-
sion of signals at different frequencies varies greatly. It
is difficult for the traditional distributed antenna system
cannot to meet the requirements of simultaneous access
to multiple wireless communication networks, such as
interference between multi-base station and multi-stand-
ard signals, and power balance between multi-base sta-
tion and multi-standard signals.
[0022] To at least partially address one or more of the
above-mentioned problems and other potential prob-
lems, example embodiments of the present disclosure
propose a distributed antenna system. The distributed
antenna system comprises: a first access unit and a re-
mote unit, the first access unit and the remote unit cou-
pled to each other via an analog optical fiber, the first
access unit comprising: a first port configured to receive
a first downlink analog radio frequency signal from a first
base station; a first analog-to-digital conversion unit cou-
pled to the first port and configured to perform analog-
to-digital conversion on the first downlink analog radio
frequency signal to generate a first downlink digital sig-
nal; a first digital processing unit coupled to the first an-
alog-to-digital conversion unit and configured to perform
digital signal processing on the first downlink digital signal
to generate a second downlink digital signal; a first digital-
to-analog conversion unit coupled to the first digital
processing unit and configured to perform digital-to-an-
alog conversion on the second downlink digital signal to
generate a second downlink analog radio frequency sig-
nal; and an analog optical module coupled to the first
digital-to-analog conversion unit and configured to per-
form electro-optical conversion on the second downlink
analog radio frequency signal to generate a first downlink

analog optical signal which is transmitted to the remote
unit via the analog optical fiber and further configured to
receive an uplink analog optical signal from the remote
unit, and convert the uplink analog optical signal into a
first uplink analog radio frequency signal;a second ana-
log-to-digital conversion unit coupled to the analog opti-
cal module and configured to perform analog-to-digital
conversion on the first uplink analog radio frequency sig-
nal to generate a first uplink digital signal;the first digital
processing unit further coupled to the second analog-to-
digital conversion unit and further configured to perform
digital signal processing on the first uplink digital signal
to generate a second uplink digital signal; and a second
digital-to-analog conversion unit coupled to the first dig-
ital processing unit and the first port and further config-
ured to perform digital-to-analog conversion on the sec-
ond uplink digital signal to generate a second uplink an-
alog radio frequency signal which is transmitted to the
first base station via the first port. According to the em-
bodiment of the present disclosure, the access unit per-
forms analog-to-digital conversion, digital processing,
digital-to-analog conversion, and electro-optical conver-
sion on the analog radio frequency signal, and then trans-
mits the converted signal to the remote unit through the
analog optical fiber, which can realize large-bandwidth
data transmission.
[0023] Hereinafter, specific examples of the present
solution will be described in more detail with reference
to the accompanying drawings.
[0024] FIG. 1 is a schematic diagram of a distributed
antenna system 100 according to a first embodiment of
the present disclosure. As shown in FIG. 1, the distributed
antenna system 100 comprises a first access unit 110
and a remote unit 120. The first access unit 110 and the
remote unit 120 are coupled via an analog optical fiber
130.
[0025] Regarding the first access unit 110, it includes
a first port 111, a first analog-to-digital conversion unit
112, a first digital processing unit 113, a first digital-to-
analog conversion unit 114 and an analog optical module
115.
[0026] The first port 111 is used to receive a first down-
link analog radio frequency signal from a first base station
(not shown).
[0027] The first analog-to-digital conversion unit 112
is coupled to the first port 111. The first analog-to-digital
conversion unit 112 is configured to perform analog-to-
digital conversion on the first downlink analog radio fre-
quency signal to generate a first downlink digital signal.
[0028] The first digital processing unit 113 is coupled
to the first analog-to-digital conversion unit 112. The first
digital processing unit 113 is configured to perform digital
signal processing on the first downlink digital signal to
generate a second downlink digital signal. The first digital
processing unit can be implemented by for example a
Field Programmable Gate Array FPGA, a Digital Signal
Processor DSP, etc. The digital signal processing for ex-
ample may include, but is not limited to, digital filtering,
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digital power balancing, TDD synchronization tracking,
and digital power statistics.
[0029] The first digital-to-analog conversion unit 114
is coupled to the first digital processing unit 113. The first
digital-to-analog conversion unit 114 is configured to per-
form digital-to-analog conversion on the second downlink
digital signal to generate a second downlink analog radio
frequency signal.
[0030] The analog optical module 115 is coupled to the
first digital-to-analog conversion unit 114. The analog op-
tical module 115 is configured to perform electro-optical
conversion on the second downlink analog radio frequen-
cy signal to generate a first downlink analog optical signal
which is transmitted to the remote unit 120 via the analog
optical fiber 130.
[0031] The remote unit 120 may be configured to per-
form photoelectric conversion on the first downlink ana-
log optical signal to generate a downlink analog radio
frequency signal for transmission. For example, the re-
mote unit 120 may include an analog optical module for
performing photoelectric conversion on the first downlink
analog optical signal to generate a downlink analog radio
frequency signal. The remote unit 120 may be coupled
to an antenna to transmit the downlink analog radio fre-
quency signal via the antenna.
[0032] Therefore, the access unit performs analog-to-
digital conversion, digital processing, digital-to-analog
conversion, and electro-optical conversion on the down-
link analog radio frequency signal, and then transmits
the converted signal to the remote unit through the analog
optical fiber, so that the large-bandwidth data transmis-
sion of the downlink signal is achieved through the analog
optical fiber. In addition, using the analog optical fiber for
remote transmission may facilitate sharing and co-con-
struction to save the transmission cost.
[0033] In some embodiments, the remote unit 120 may
receive an uplink analog radio frequency signal via an
antenna, and perform electro-optical conversion on the
uplink analog radio frequency signal to generate an up-
link analog optical signal. The analog optical module 115
may be configured to receive the uplink analog optical
signal from the remote unit 120 and convert the uplink
analog optical signal into a first uplink analog radio fre-
quency signal.
[0034] As shown in FIG. 1, the first access unit 110
further includes a second analog-to-digital conversion
unit 116 and a second digital-to-analog conversion unit
117.
[0035] The second analog-to-digital conversion unit
116 is coupled to the analog optical module 115. The
second analog-to-digital conversion unit 116 is config-
ured to perform analog-to-digital conversion on the first
uplink analog radio frequency signal to generate a first
uplink digital signal.
[0036] The first digital processing unit 113 is coupled
to the second analog-to-digital conversion unit 116. The
first digital processing unit 113 is configured to perform
digital signal processing on the first uplink digital signal

to generate a second uplink digital signal.
[0037] The second digital-to-analog conversion unit
117 is coupled to the first digital processing unit 113 and
the first port 111. The second digital-to-analog conver-
sion unit 117 may be configured to perform digital-to-
analog conversion on the second uplink digital signal to
generate a second uplink analog radio frequency signal
which will be transmitted to the first base station via the
first port 111.
[0038] In some embodiments, the first analog-to-digital
conversion unit 112 and the second digital-to-analog con-
version unit 117 are coupled to the first port 111 via a
duplexer (not shown). The duplexer is used to receive
the second uplink analog radio frequency signal from the
second digital-to-analog conversion unit 117 and trans-
mit it to the first port 111. The duplexer is further config-
ured to receive the first downlink analog radio frequency
signal from the first port 111 and transmit the first down-
link analog radio frequency signal to the first analog-to-
digital conversion unit 112. In other embodiments, the
first analog-to-digital conversion unit 112 and the second
digital-to-analog conversion unit 117 are coupled to the
first port 111 via a radio frequency switch circuit (not
shown). Upon receiving the second uplink analog radio
frequency signal, the radio frequency switch circuit is
configured to connect the first port 111 with the second
digital-to-analog conversion unit 117, to transmit the sec-
ond uplink analog radio frequency signal from the second
digital-to-analog conversion unit 117 to the first port 111.
The radio frequency switch circuit is further configured
to connect the first port 111 with the first analog-to-digital
conversion unit 112 upon sending the first downlink an-
alog radio frequency signal, to transmit the first downlink
analog radio frequency signal from the first port 111 to
the first analog-to-digital conversion unit 112.
[0039] It should be understood that although the first
analog-to-digital conversion unit and the second digital-
to-analog conversion unit are shown as separate units,
this is only an example, and the first analog-to-digital con-
version unit and the second digital-to-analog conversion
unit can also be integrated as a first analog-to-digital/dig-
ital-to-analog conversion unit. Similarly, although the
second analog-to-digital conversion unit and the second
digital-to-analog conversion unit are shown as separate
units herein, this is only an example, and the second
analog-to-digital conversion unit and the second digital-
to-analog conversion unit may be integrated as a second
analog-to-digital/digital-to-analog conversion unit.
[0040] In this way, the access unit performs photoe-
lectric conversion, analog-to-digital conversion, digital
processing, and digital-to-analog conversion on the up-
link analog optical signal received from the remote unit
via the analog optical fiber, and then transmits it to the
base station, so that large-bandwidth data transmission
of the uplink signal can be realized through the analog
optical fiber.
[0041] In some embodiments, the distributed antenna
system 100 may further include a network extension unit
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140 coupled between the first access unit 110 and the
remote unit 120. The network extension unit 140 may be
coupled to the first access unit 110 and the remote unit
120 through the analog optical fiber.
[0042] Therefore, prolonging and extension of the re-
mote unit can be achieved through the network extension
unit and the analog optical fiber, and coverage of the
remote unit to a remoter and deeper degree can be re-
alized.
[0043] FIG. 2 is a schematic diagram of a distributed
antenna system 200 according to a second embodiment
of the present disclosure. As shown in FIG. 2, a distrib-
uted antenna system 200 comprises a first access unit
210, a remote unit 220 and a second access unit 240.
The first access unit 210 and the remote unit 220 are
coupled via an analog optical fiber 230. The first access
unit 210 and the second access unit 240 are coupled via
a digital optical fiber 250.
[0044] Regarding the first access unit 210, it may in-
clude a first port 211, a first analog-to-digital conversion
unit 212, a first digital processing unit 213, a first digital-
to-analog conversion unit 214, an analog optical module
215, a second analog-to-digital conversion unit 216, a
second digital-to-analog conversion unit 217 and a first
digital optical module 218. The connectional relationship
between and functions of the first port 211, the first an-
alog-to-digital conversion unit 212, the first digital
processing unit 213, the first digital-to-analog conversion
unit 214, the analog optical module 215, the second an-
alog-to-digital conversion unit 216 and the second digital-
to-analog conversion unit 217 are similar to those in FIG.
1, and can be known from the preceding text and will not
be repeated here any more. The first digital optical mod-
ule 218 is coupled to the first digital processing unit 213.
[0045] Regarding the second access unit 240, it may
include a second port 241, a third analog-to-digital con-
version unit 242, a second digital processing unit 243
and a second digital optical module 244.
[0046] The second port 241 may be used to receive a
third downlink analog radio frequency signal from the
second base station.
[0047] The third analog-to-digital conversion unit 242
is coupled to the second port 241. The third analog-to-
digital conversion unit 242 may be configured to perform
analog-to-digital conversion on the third downlink analog
radio frequency signal to generate a third downlink digital
signal.
[0048] The second digital processing unit 243 is cou-
pled to the third analog-to-digital conversion unit 242.
The second digital processing unit 243 may be config-
ured to perform digital signal processing on the third
downlink digital signal to generate a fourth downlink dig-
ital signal.
[0049] The second digital optical module 244 is cou-
pled to the second digital processing unit 243. The sec-
ond digital optical module 244 is also coupled to the first
digital optical module 218 via the digital optical fiber 250.
The second digital optical module 244 may be configured

to perform electro-optical conversion on the fourth down-
link digital signal to generate a downlink digital optical
signal which is transmitted to the first digital optical mod-
ule 218 via the digital optical fiber 250.
[0050] The first digital optical module 218 may be con-
figured to perform photoelectric conversion on the down-
link digital optical signal to generate a fifth downlink digital
signal.
[0051] The first digital processing unit 213 may also be
configured to perform digital signal processing on the first
downlink digital signal and the fifth downlink digital signal
to generate a second downlink digital signal.
[0052] Therefore, the coupling between the first ac-
cess unit and the second access unit can be achieved
through the digital optical fiber, the first access unit may
serve as a master access unit, and the second access
unit may serve as a slave access unit, the number of
coupled base stations may be increased, and the second
access unit performs analog-to-digital conversion, digital
processing and electro-optical conversion on the down-
link analog radio frequency signal from the second base
station, and then transmits the signal to the first access
unit through digital optical fiber, performs digital process-
ing on the signal together with the downlink digital signal
after conversion of the downlink analog radio frequency
signal from the first base station, and then transmits the
signal after the digital processing to the remote unit,
thereby achieving the extension and prolonging of the
source of the downlink signal.
[0053] In some embodiments, the first digital optical
module 218 may further be configured to perform electro-
optical conversion of the second uplink digital signal to
generate an uplink digital optical signal.
[0054] The second digital optical module 244 may also
be used to perform photoelectric conversion on the uplink
digital optical signal to generate a third uplink digital sig-
nal.
[0055] The second digital processing unit 243 may also
be configured to perform digital signal processing on the
third uplink digital signal to generate a fourth uplink digital
signal.
[0056] The second access unit 240 may further include
a third digital-to-analog conversion unit 245. The third
digital-to-analog conversion unit 245 is coupled to the
second digital processing unit 243. The third digital-to-
analog conversion unit 245 may be configured to perform
digital-to-analog conversion on the fourth uplink digital
signal to generate a third uplink analog radio frequency
signal which is transmitted to the second base station via
the second port 241.
[0057] It should be appreciated that although the third
analog-to-digital conversion unit and the third digital-to-
analog conversion unit are shown as separate units here-
in, this is only an example, and the third analog-to-digital
conversion unit and the third digital-to-analog conversion
unit may also be integrated as a third analog-to-digit-
al/digital-to-analog conversion unit.
[0058] Therefore, the coupling between the first ac-
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cess unit and the second access unit can be achieved
through the digital optical fiber, the first access unit may
serve as a master access unit, the second access unit
may serve as a slave access unit, the number of coupled
base stations may be enlarged, and the first access unit
performs electro-optical conversion on the uplink digital
signal, and then transmits it to the second access unit
through a digital optical fiber for digital processing and
digital-to-analog conversion, and then transmits it to the
second base station, thereby achieving receiver exten-
sion and receiver prolonging of the uplink signal.
[0059] In some embodiments, the distributed antenna
system 200 may further include a network extension unit
260 coupled between the first access unit 210 and the
remote unit 220. The network extension unit 260 may be
coupled with the first access unit 210 and the remote unit
220 through an analog optical fiber.
[0060] Therefore, further prolonging and extension of
the remote unit can be achieved through the network
extension unit and the analog optical fiber, and coverage
of the remote unit to a remoter and deeper degree can
be realized.
[0061] FIG. 3 is a schematic diagram of a distributed
antenna system 300 according to a third embodiment of
the present disclosure. As shown in FIG. 3, the distributed
antenna system 300 comprises a first access unit 310,
a plurality of remote units 320-1 to 320-n (collectively
referred to as 320) and a network extension unit 340.
The first access unit 310, the plurality of remote units 320
and the network extension unit 340 are coupled via an
analog optical fiber 330, and the network extension unit
340 is coupled between the first access unit 310 and the
plurality of remote units 320. It should be appreciated
that although one network extension unit 340 is shown
in FIG. 3, this is only an example, and the number of
network extension units may be plural.
[0062] In some embodiments, as shown in FIG. 3, the
distributed antenna system 300 further comprises two
splitting and combining units 302-1 and 302-2 (the split-
ting and combining units are collectively referred to as
302). It should be appreciated that although FIG. 3 shows
two splitting and combining units, this is only an example,
and there may be more splitting and combining units.
[0063] As shown in FIG. 3, the first access unit 310
comprises two first ports 311-1 and 311-2 (the first ports
are collectively referred to as 311 hereinafter).
[0064] Each splitting and combining unit 302 is coupled
between four first base stations (base stations 1-4, or
base stations 5-8) and the corresponding first ports 311.
As shown in FIG. 3, the splitting and combining unit 302-1
is coupled between the four first base stations (base sta-
tions 1-4) and the corresponding first ports 311-1, and
the splitting and combining unit 302-2 is coupled between
the four first base stations (base stations 5-8) and the
corresponding first ports 311-2. It should be appreciated
that although FIG. 3 shows that each splitting and com-
bining unit is coupled to four first base stations, this is
only an example, and each splitting and combining unit

may also be coupled to other numbers of first base sta-
tions.
[0065] Each splitting and combining unit 302 is config-
ured to combine a plurality of downlink analog radio fre-
quency signals with the same frequency band from a
plurality of first base stations to generate a first downlink
analog radio frequency signal to output the first downlink
analog radio frequency signal to the corresponding first
port 311. Each splitting and combining unit 302 is further
configured to split the second uplink analog radio fre-
quency signal from the corresponding first port 311 to
output to the plurality of first base stations.
[0066] In this way, combination processing can be per-
formed on the downlink analog radio frequency signals
having the same frequency band from the plurality of first
base stations, thereby improving the efficiency.
[0067] The two first ports 311 are used to receive two
first downlink analog radio frequency signals from the
two splitting and combining units 302 respectively. It
should be appreciated that although FIG. 3 shows the
numbers of first ports (311-1 and 311-2), first downlink
analog radio frequency signals, second downlink analog
radio frequency signals, first analog-to-digital conversion
units (312-1 and 312-2)), first digital-to-analog conver-
sion units (314-1 and 314-2), second analog-to-digital
conversion units (316-1 and 316-2) and second digital-
to-analog conversion units (317-1 and 317-2) are all two,
this is just an example, the numbers of first ports, the first
downlink analog radio frequency signals, the second
downlink analog radio frequency signals, the first analog-
to-digital conversion units, the first digital-to-analog con-
version units, the second analog-to-digital conversion
units and the second digital-to-analog conversion units
may be more than two, and the scope of the present
disclosure is not limited herein.
[0068] The first analog-to-digital conversion units
312-1 and 312-2, the first digital processing unit 313, the
first digital-to-analog conversion units 314-1 and 314-2,
the analog optical module 315, the second analog-to-
digital conversion units 316-1 and 316-2 and the second
digital-to-analog conversion units 317-1 and 317-2 in-
cluded in the first access unit 310 are similar to those in
FIG. 1, which can be known from the preceding text and
will not be repeated here anymore.
[0069] In some embodiments, as shown in FIG. 3, the
first access unit 310 further comprises a combining unit
318. The combining unit 318 is coupled between the two
first digital-to-analog conversion units 314-1 and 314-2
and the analog optical module 315. The combining unit
318 is configured to combine the two second downlink
analog radio frequency signals to generate a combined
downlink analog radio frequency signal. The analog op-
tical module 315 is further configured to perform electro-
optical conversion on the combined downlink analog ra-
dio frequency signal to generate a first downlink analog
optical signal to be transmitted to the remote unit 320 via
the analog optical fiber 330.
[0070] In some embodiments, as shown in FIG. 3, the
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first access unit 310 further comprises a splitting unit 319.
The splitting unit 319 is coupled between the two second
analog-to-digital conversion units 316-1 and 316-2 and
the analog optical module 315. The splitting unit 319 is
configured to split the first uplink analog radio frequency
signal from the analog optical module 315 to generate
two split uplink analog radio frequency signals. The two
second analog-to-digital conversion units 316-1 and
316-2 are configured to perform analog-to-digital conver-
sion on the two split uplink analog radio frequency signals
to generate two first uplink digital signals. It should be
appreciated that the two split uplink analog radio frequen-
cy signals and the two first uplink digital signals are only
examples, and the number thereof may be plural.
[0071] It should be appreciated that although the com-
bining unit and the splitting unit are shown as two sepa-
rate units herein, this is only an example, and the com-
bining unit and the splitting unit may also be integrated
as a splitting and combining unit.
[0072] In some embodiments, the first analog-to-digital
conversion unit 312-1 and the second digital-to-analog
conversion unit 317-1 are coupled to the first port 311-1
via a duplexer or radio frequency switch circuit 301-1.
The duplexer is configured to receive the second uplink
analog radio frequency signal from the second digital-to-
analog conversion unit 317-1, and transmitting it to the
first port 311-1. The duplexer is further configured to re-
ceive the first downlink analog radio frequency signal
from the first port 311-1 and transmit it to the first analog-
to-digital conversion unit 3 12-1. The radio frequency
switch circuit is used to connect the first port 311-1 with
the second digital-to-analog conversion unit 317-1 when
receiving the second uplink analog radio frequency sig-
nal, to transmit the second uplink analog signal from the
second digital-to-analog conversion unit 317-1 to the first
port 311-1. The radio frequency switch circuit is further
configured to connect the first port 311-1 with the first
analog-to-digital conversion unit 312-1 when sending the
first downlink analog radio frequency signal, to tranmit
the first downlink analog radio frequency signal from the
first port 311-1 to the first analog-to-digital conversion
unit 312-1. The first analog-to-digital conversion unit
312-2, the second digital-to-analog conversion unit
317-2, the duplexer or radio frequency switch circuit
301-2, and the first port 311-2 are also similar, and will
not be described again.
[0073] In some embodiments, a radio frequency ana-
log amplifier circuit for amplifying the first downlink analog
radio frequency signal may be provided between the ra-
dio frequency switch circuit or duplexer 301-1 and the
first analog-to-digital conversion unit 312-1. Similarly, an
analog radio frequency amplifier circuit may also be pro-
vided between the radio frequency switch circuit or du-
plexer 301-2 and the first analog-to-digital conversion
unit 312-2. A radio frequency analog amplifying circuit
may for amplifying the second downlink analog radio fre-
quency signal also be disposed between the first digital-
to-analog conversion unit 314-1 and the combining unit

318. Similarly, a radio frequency analog amplifying circuit
may also be disposed between the first digital-to-analog
conversion unit 314-2 and the combining unit 318.
[0074] In addition, a radio frequency analog amplifying
circuit for amplifying the second uplink analog radio fre-
quency signal may be disposed between the radio fre-
quency switch circuit or duplexer 301-1 and the second
digital-to-analog conversion unit 317-1. Similarly, a radio
frequency analog amplifying circuit may be disposed be-
tween the radio frequency switch circuit or duplexer
301-2 and the second digital-to-analog conversion unit
317-2. A radio frequency analog amplifying circuit for am-
plifying the first uplink analog radio frequency signal may
also be disposed between the second analog-to-digital
conversion unit 316-1 and the splitting unit 319. Similarly,
a radio frequency analog amplifying circuit may also be
disposed between the second analog-to-digital conver-
sion unit 316-2 and the splitting unit 319.
[0075] It should be appreciated that although the first
analog-to-digital conversion unit and the second digital-
to-analog conversion unit are shown as separate units,
this is only an example, and the first analog-to-digital con-
version unit and the second digital-to-analog conversion
unit may also be integrated as a first analog-to-digital/dig-
ital-to-analog conversion unit. For example, the first an-
alog-to-digital conversion unit 312-1 and the second dig-
ital-to-analog conversion unit 317-1 may be integrated
as one analog-to-digital/digital-to-analog conversion
unit, and the first analog-to-digital conversion unit 312-2
and the second digital-to-analog conversion unit 317-2
may be integrated as another analog-to-digital/digital-to-
analog conversion unit. For another example, the first
analog-to-digital conversion unit 312-1, the second dig-
ital-to-analog conversion unit 317-1, the first analog-to-
digital conversion unit 312-2 and the second digital-to-
analog conversion unit 317-2 may be integrated as one
analog-to-digital/digital-to-analog conversion unit.
[0076] Similarly, the second analog-to-digital conver-
sion units 316-1 and 316-2 and the first digital-to-analog
conversion units 314-1 and 314-2 are also in the same
case, which will not be repeated.
[0077] In some embodiments, a plurality of first down-
link analog radio frequency signals may have at least one
of the following: one or more network standards, one or
more network frequency bands, and one or more service
types. For example, the two first downlink analog radio
frequency signals may involve same-frequency same-
standard multi-services, multi-frequency same-standard
multi-services, same-frequency multi-standard multi-
services, multi-frequency multi-standard multi-services
etc. It should be understood that illustration is presented
only by way of the two first downlink analog radio fre-
quency signals, and it is also the same with a plurality of
downlink analog radio frequency signals.
[0078] In some embodiments, the first digital process-
ing unit 113 may be configured to digitally filter the first
downlink digital signal to generate the second downlink
digital signal. As a result, interference between signals
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such as the same-frequency same-standard multi-serv-
ice signals, multi-frequency same-standard multi-service
signals, same-frequency multi-standard multi-service
signals, multi-frequency multi-standard multi-service sig-
nals can be reduced.
[0079] Alternatively or additionally, the first digital
processing unit 113 may be configured to perform digi-
talized power balance for the first downlink digital signal
to generate the second downlink digital signal. Thereby,
the amplitudes of different traffic signals can for example
be balanced.
[0080] Therefore, further prolonging and extension of
the remote unit can be achieved through the network
extension unit and the analog optical fiber, and coverage
of the remote unit to a remoter and deeper degree can
be realized. The first access unit, the network extension
unit and the remote unit can employ star-type networking
applications, and the topology is flexible and supports
1T1R, 2T2R and 4T4R mixed network networking topol-
ogy, which is convenient for the flexible application of the
system network. In addition, the access of multi-base sta-
tion signals can be achieved, joint access of multiple net-
work standards, multiple network frequency bands and
multi-type network services can be enabled, and digital-
ized signal processing is enabled, which facilitates the
balance of signal coverage of various operators in the
sharing and co-construction.
[0081] FIG. 4 is a schematic diagram of a distributed
antenna system 400 according to a fourth embodiment
of the present disclosure. As shown in FIG. 4, the distrib-
uted antenna system 400 comprises a first access unit
410, a plurality of remote units 420-1 to 420-n (collectively
referred to as 420), a network extension unit 440 and a
second access unit 450. The first access unit 410 and
the second access unit 450 are coupled via a digital op-
tical fiber 460. The first access unit 410, the plurality of
remote units 420 and the network extension unit 440 are
coupled via an analog optical fiber 430, and the network
extension unit 440 is coupled between the first access
unit 410 and the plurality of remote units 420. It should
be appreciated that although one network extension unit
440 is shown in FIG. 4, this is only an example, and the
number of network extension units may be plural.
[0082] Regarding the first access unit 410, it may in-
clude first ports 411-1 and 411-2, first analog-to-digital
conversion units 412-1 and 412-2, a first digital process-
ing unit 413, a first digital-to-analog conversion unit 414-1
and 412-2, an analog optical module 415, second analog-
to-digital conversion units 416-1 and 416-2, second dig-
ital-to-analog conversion units 417-1 and 417-2, a com-
bining unit 418, a splitting unit 419 and a first digital optical
module 470. The connection relationship between and
functions of first ports 411-1 and 411-2, the first analog-
to-digital conversion units 412-1 and 412-2, the first dig-
ital processing unit 413, the first digital-to-analog conver-
sion units 414-1 and 412-2, the analog optical module
415, the second analog-to-digital conversion units 416-1
and 416-2, the second digital-to-analog conversion units

417-1 and 417-2, the combining unit 418, the splitting
unit 419 and the first digital optical module 470 are similar
to those in FIG. 2 and FIG. 3, which can be known from
the preceding text and will not be repeated here anymore.
[0083] In some embodiments, as shown in FIG. 4, the
distributed antenna system 400 further comprises two
splitting and combining units 403-1 and 403-2 (hereinaf-
ter collectively referred to as 403). It should be appreci-
ated that although FIG. 4 shows two splitting and com-
bining units, this is only an example, and there may be
more splitting and combining units.
[0084] As shown in FIG. 4, the second access unit 450
may include two second ports 451-1 and 451-2 (herein-
after collectively referred to as 451), the third analog-to-
digital conversion unit 452-1 and 452-2, the third digital-
to-analog conversion unit 455-1 and 455-2, a second dig-
ital processing unit 453 and second digital optical module
454, the connection relationship of which is similar to
those in FIG. 2, which can be known from the preceding
text and will not be repeated here anymore.
[0085] Each splitting and combining unit 403 is coupled
between four second base stations (base station 9, base
station 10, base station 11, base station 12, or base sta-
tion 13, base station 14, base station 15, base station
16) and the corresponding second port 451. As shown
in FIG. 4, the splitting and combining unit 403-1 is coupled
between the four second base stations (base stations
9-12) and the corresponding second ports 451-1, and
the splitting and combining unit 403-2 is coupled between
the four second base stations (base stations 13-16) and
the corresponding second ports 451-2. It should be ap-
preciated that although FIG. 4 shows that each splitting
and combining unit 403 is coupled to four first base sta-
tions, this is only an example, and each splitting and com-
bining unit 403 may also be coupled to other numbers of
first base stations.
[0086] Each splitting and combining unit 403 is config-
ured to combine a plurality of downlink analog radio fre-
quency signals with the same frequency band from a
plurality of second base stations to generate a third down-
link analog radio frequency signal to output to a corre-
sponding second port 451. Each splitting and combining
unit 403 is further configured to split the third uplink an-
alog radio frequency signal from the corresponding sec-
ond port 451 to output to a plurality of second base sta-
tions. In this way, combination processing is performed
on the downlink analog radio frequency signals having
the same frequency band from the plurality of second
base stations, thereby improving the efficiency.
[0087] In some embodiments, the two second ports
451 are used to receive two third downlink analog radio
frequency signals from the two splitting and combining
units 403 respectively. It should be understood that al-
though FIG. 4 shows that the numbers of the first ports,
the second ports, the third downlink analog radio frequen-
cy signals, the third analog-to-digital conversion units and
the third digital-to-analog conversion unit are all two, this
is only an example, the number of the first ports, the sec-
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ond ports and the third downlink analog radio frequency
signals may be more than two, and the scope of the
present disclosure is not limited herein.
[0088] In some embodiments, the third analog-to-dig-
ital conversion unit 452-1 and the third digital-to-analog
conversion unit 455-1 are coupled to the second port
451-1 via a duplexer or radio frequency switch circuit
456-1. The duplexer is used to receive the third uplink
analog radio frequency signal from the third digital-to-
analog conversion unit 455-1, and transmit the signal to
the second port 451-1. The duplexer is further configured
to receive the third downlink analog radio frequency sig-
nal from the second port 451-1 and transmit the signal
to the third analog-to-digital conversion unit 452-1. The
radio frequency switch circuit is used to connect the sec-
ond port 451-1 with the third digital-to-analog conversion
unit 455-1 when receiving the third uplink analog radio
frequency signal, to convert the third uplink analog radio
frequency signal from the third digital-to-analog conver-
sion unit 455-1. The radio frequency switch circuit is also
used to connect the second port 451-1 with the third an-
alog-to-digital conversion unit 452-1 when sending the
third downlink analog radio frequency signal, to transmit
the third downlink analog radio frequency signal from the
second port 451-1 to the third analog-to-digital conver-
sion unit 452-1. The third analog-to-digital conversion
unit 452-2, the third digital-to-analog conversion unit
455-2, the duplexer or radio frequency switch circuit
456-2, and the second port 451-2 are also similar, and
will not be repeated here.
[0089] In some embodiments, a radio frequency ana-
log amplifying circuit may be provided between the radio
frequency switch circuit or duplexer 456-1 and the third
analog-to-digital conversion unit 452-1, to amplify the
third downlink analog radio frequency signal. Similarly,
an analog radio frequency amplifying circuit may also be
provided between the radio frequency switch circuit or
duplexer 456-2 and the third analog-to-digital conversion
unit 452-2.
[0090] In addition, a radio frequency analog amplifying
circuit may be provided between the radio frequency
switch circuit or duplexer 456-1 and the third digital-to-
analog conversion unit 455-1 and configured to amplify
the third uplink analog radio frequency signal. Similarly,
a radio frequency analog amplifying circuit may be pro-
vided between the radio frequency switch circuit or du-
plexer 456-2 and the third digital-to-analog conversion
unit 455-2.
[0091] It should be appreciated that although the third
analog-to-digital conversion unit and the third digital-to-
analog conversion unit are shown as separate units here-
in, this is only an example, and the third analog-to-digital
conversion unit and the third digital-to-analog conversion
unit may also be integrated as analog-to-digital/digital-
to-analog conversion unit. For example, the third analog-
to-digital conversion unit 452-1 and the third digital-to-
analog conversion unit 455-1 may be integrated as one
analog-to-digital/digital-to-analog conversion unit, and

the third analog-to-digital conversion unit 452-2 and the
third digital-to-analog conversion unit 455-2 may be in-
tegrated as another analog-to-digital/digital-to-analog
conversion unit. Furthermore, the third analog-to-digital
conversion unit 452-1, the third digital-to-analog conver-
sion unit 455-1, the third analog-to-digital conversion unit
452-2 and the third digital-to-analog conversion unit
455-2 may be integrated as one analog-to-digital/digital-
to-analog conversion unit.
[0092] Therefore, the coupling between the first ac-
cess unit and the second access unit may be achieved
through a digital optical fiber, the first access unit may
serve as a master access unit, and the second access
unit may serve as a slave access unit, and the number
of coupled base stations may be increased, thereby
achieving source extension and source prolonging of the
downlink signal and the receiver extension and receiver
prolonging of the uplink signal.
[0093] In addition, further prolonging and extension of
the remote unit can be achieved through the network
extension unit and the analog optical fiber, and coverage
of the remote unit to a remoter and deeper degree can
be realized. The first access unit, the network extension
unit and the remote unit may employ star-type networking
applications, and the topology is flexible and supports
1T1R, 2T2R and 4T4R mixed network networking topol-
ogy, which is convenient for the flexible application of the
system network. In addition, the access of multi-base sta-
tion signals can be achieved, joint access of multiple net-
work standards, multiple network frequency bands and
multi-type network services can be enabled, and digital-
ized signal processing is enabled, which facilitates the
balance of signal coverage of various operators in the
sharing and co-construction.
[0094] FIG. 5 shows a schematic diagram of a distrib-
uted antenna system 500 according to a fifth embodiment
of the present disclosure. As shown in FIG. 5, except that
the distributed antenna system 500 does not include a
network extension unit, a first access unit 510, remote
units 520-1 to 520-n, an analog optical fiber 530, radio
frequency switch circuits or duplexers 501-1 and 501-2,
splitting and combining units 502-1 and 502-2, first ports
511-1 and 511-2, first analog-to-digital conversion units
512-1 and 512-2, a first digital processing unit 513, first
digital-to-analog conversion units 514-1 and 514-2, an
analog optical module 515, second analog-to-digital con-
version units 516-1 and 516-2, and second digital-to-an-
alog conversion unit 517 -1 and 517-2, a combining unit
518 and a splitting unit 519 included by the distributed
antenna system 500 are similar to those in FIG. 3, and
may be known from the preceding text and will not be
repeated any more here.
[0095] FIG. 6 shows a schematic diagram of a distrib-
uted antenna system 600 according to a sixth embodi-
ment of the present disclosure. As shown in FIG. 6, ex-
cept that the distributed antenna system 600 does not
include a network extension unit, a first access unit 610,
remote units 620-1 to 620-n, an analog optical fiber 630,
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radio frequency switch circuits or duplexers 601-1 and
601-2, splitting and combining units 602-1 and 602-2,
first ports 611-1 and 611-2, first analog-to-digital conver-
sion units 612-1 and 612 -2, a first digital processing unit
613, first digital-to-analog conversion units 614-1 and
614-2, an analog optical module 615, second analog-to-
digital conversion units 616-1 and 616-2, second digital-
to-analog conversion unit 617-1 and 617-2, a combining
unit 618, a splitting unit 619, a second access unit 650,
a first digital optical module 670, a second digital optical
module 654, splitting and combining units 603-1 and
603-2, second ports 651-1 and 651-2, radio frequency
switch circuits or duplexers 656-1 and 656-2, third ana-
log-to-digital conversion units 652-1 and 652-2, a second
digital processing unit 653 and third digital-to-analog con-
version units 655-1 and 655-2 are similar to those in FIG.
4, and may be known from the preceding text and will
not be repeated any more here.
[0096] Embodiments of the present disclosure further
provide a communication system comprising: one or
more base stations; and the distributed antenna system
according to embodiments of the present disclosure, the
distributed antenna system coupled to the one or more
base stations.
[0097] The descriptions of the various embodiments
of the present invention have been presented for purpos-
es of illustration, but are not intended to be exhaustive
or limited to the embodiments disclosed. Many modifica-
tions and variations will be apparent to those of ordinary
skill in the art without departing from the scope of the
appended claims. The terminology used herein was cho-
sen to best explain the principles of the embodiments,
the practical application or technical improvement over
technologies found in the marketplace, or to enable oth-
ers of ordinary skill in the art to understand the embodi-
ments disclosed herein.

Claims

1. A distributed antenna system (100), comprising: a
first access unit (110) and a remote unit (120), where-
in the first access unit and the remote unit are cou-
pled to each other via an analog optical fiber (130),
and the first access unit comprises:

a first port (111) configured to receive a first
downlink analog radio frequency signal from a
first base station;
a first analog-to-digital conversion unit (112)
coupled to the first port and configured to per-
form analog-to-digital conversion on the first
downlink analog radio frequency signal to gen-
erate a first downlink digital signal;
a first digital processing unit (113) coupled to
the first analog-to-digital conversion unit and
configured to perform digital signal processing
on the first downlink digital signal to generate a

second downlink digital signal;
a first digital-to-analog conversion unit (114)
coupled to the first digital processing unit and
configured to perform digital-to-analog conver-
sion on the second downlink digital signal to gen-
erate a second downlink analog radio frequency
signal;
an analog optical module (115) coupled to the
first digital-to-analog conversion unit and con-
figured to perform electro-optical conversion on
the second downlink analog radio frequency sig-
nal to generate a first downlink analog optical
signal which is transmitted to the remote unit via
the analog optical fiber and further configured
to receive an uplink analog optical signal from
the remote unit, and convert the uplink analog
optical signal into a first uplink analog radio fre-
quency signal;
a second analog-to-digital conversion unit (116)
coupled to the analog optical module and con-
figured to perform analog-to-digital conversion
on the first uplink analog radio frequency signal
to generate a first uplink digital signal;
the first digital processing unit (113) further cou-
pled to the second analog-to-digital conversion
unit and further configured to perform digital sig-
nal processing on the first uplink digital signal to
generate a second uplink digital signal; and
a second digital-to-analog conversion unit (117)
coupled to the first digital processing unit and
the first port and further configured to perform
digital-to-analog conversion on the second up-
link digital signal to generate a second uplink
analog radio frequency signal which is transmit-
ted to the first base station via the first port.

2. The distributed antenna system according to claim
1, wherein the first access unit further comprises a
first digital optical module coupled to the first digital
processing unit, and the distributed antenna system
further comprises a second access unit, the second
access unit comprises:

a second port configured to receive a third down-
link analog radio frequency signal from a second
base station;
a third analog-to-digital conversion unit coupled
to the second port and configured to perform
analog-digital conversion on the third downlink
analog radio frequency signal to generate a third
downlink digital signal;
a second digital processing unit coupled to the
third analog-to-digital conversion unit and con-
figured to perform digital signal processing on
the third downlink digital signal to generate a
fourth downlink digital signal;
a second digital optical module coupled to the
second digital processing unit and coupled to
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the first digital optical module via a digital optical
fiber and configured to perform electro-optical
conversion on the fourth downlink digital signal
to generate a downlink digital optical signal
which is transmitted to the first digital optical
module via the digital optical fiber.

3. The distributed antenna system according to claim
2, wherein

the first digital optical module is configured to
perform photoelectric conversion on the down-
link digital optical signal to generate a fifth down-
link digital signal;
the first digital processing unit is further config-
ured to perform digital signal processing on the
first downlink digital signal and the fifth downlink
digital signal to generate the second downlink
digital signal.

4. The distributed antenna system according to claim
2, wherein the first digital optical module is further
configured to perform electro-optical conversion on
the second uplink digital signal to generate an uplink
digital optical signal, the second digital optical mod-
ule is further configured to perform photoelectric con-
version on the uplink digital optical signal to generate
a third uplink digital signal, the second digital
processing unit is further configured to perform dig-
ital signal processing on the third uplink digital signal
to generate a fourth uplink digital signal, and the sec-
ond access unit further comprises:
a third digital-to-analog conversion unit coupled to
the second digital processing unit and configured to
perform digital-to-analog conversion on the fourth
uplink digital signal to generate a third uplink analog
radio frequency signal which is transmitted to the
second base station via the second port.

5. The distributed antenna system according to any of
claims 1-4, wherein there are a plurality of remote
units, and the distributed antenna system further
comprises a network extension unit coupled be-
tween the first access unit and the plurality of remote
units via the analog optical fiber.

6. The distributed antenna system according to any of
claims 1-4, wherein there are a plurality of the first
ports, a plurality of the first base stations, a plurality
of the first downlink analog radio frequency signals,
a plurality of the second downlink analog radio fre-
quency signals, a plurality of the first analog-to-digital
conversion units and a plurality of the first digital-to-
analog conversion units, and the first access unit fur-
ther comprises:

a combining unit coupled between the plurality
of first digital-to-analog conversion units and the

analog optical modules and configured to com-
bine the plurality of second downlink analog ra-
dio frequency signals to generate a combined
downlink analog radio frequency signal; and
the analog optical module further configured to
perform electro-optical conversion on the com-
bined downlink analog radio frequency signal to
generate the first downlink analog optical signal
which is transmitted to the remote unit via the
analog optical fiber.

7. The distributed antenna system according to claim
6, wherein there are a plurality of second analog-to-
digital conversion units and a plurality of second dig-
ital-to-analog conversion units, and the first access
unit further comprises:

a splitting unit coupled to the plurality of second
analog-to-digital conversion units and the ana-
log optical module and configured to split the
first uplink analog radio frequency signal to gen-
erate a plurality of split uplink analog radio fre-
quency signals; and
the plurality of second analog-to-digital conver-
sion units configured to perform analog-to-dig-
ital conversion on the plurality of split uplink an-
alog radio frequency signals to generate a plu-
rality of first uplink digital signals.

8. The distributed antenna system according to claim
7, wherein the distributed antenna system further
comprises:
a plurality of splitting and combining units, each of
the plurality of splitting and combining units coupled
between the plurality of first base stations and the
corresponding first ports, each splitting and combin-
ing unit configured to combine a plurality of downlink
analog radio frequency signals having the same fre-
quency band from the plurality of first base stations
to generate the first downlink analog radio frequency
signal to output to the corresponding first port, and
each of said splitting and combining units further con-
figured to split the second uplink analog radio fre-
quency signal from the corresponding first port to
output to the plurality of first base stations.

9. The distributed antenna system according to claim
6, wherein the plurality of first downlink analog radio
frequency signals have at least one of the following:
one or more network standards, one or more network
frequency bands, and one or more service types.

10. The distributed antenna system according to claim
9, wherein the first digital processing unit is further
configured to perform at least one of digital filtering
and digital power balancing performed on the first
downlink digital signal to generate the second down-
link digital signal.
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11. A communication system, wherein the communica-
tion system comprises:

one or more base stations; and
the distributed antenna system according to any
of claims 1-10, the distributed antenna system
being coupled to the one or more base stations.

Patentansprüche

1. Ein verteiltes Antennensystem (100), umfassend:
eine erste Zugriffseinheit (110) und eine entfernte
Einheit (120), wobei die erste Zugriffseinheit und die
entfernte Einheit über eine analoge optische Faser
(130) miteinander gekoppelt sind, und die erste Zu-
griffseinheit umfasst:

einen ersten Port (111), der so konfiguriert ist,
dass er ein erstes analoges Downlink-Funkfre-
quenzsignal von einer ersten Basisstation emp-
fängt;
eine erste Analog-Digital-Umsetzungseinheit
(112), die mit dem ersten Anschluss gekoppelt
und so konfiguriert ist, dass sie eine Analog-Di-
gital-Umsetzung an dem ersten analogen
Downlink-Funkfrequenzsignal durchführt, um
ein erstes digitales Downlink-Signal zu erzeu-
gen;
eine erste digitale Verarbeitungseinheit (113),
die mit der ersten Analog-Digital-Wandlerein-
heit gekoppelt und so konfiguriert ist, dass sie
eine digitale Signalverarbeitung an dem ersten
digitalen Downlink-Signal durchführt, um ein
zweites digitales Downlink-Signal zu erzeugen;
eine erste Digital-Analog-Wandlereinheit (114),
die mit der ersten digitalen Verarbeitungseinheit
gekoppelt und so konfiguriert ist, dass sie eine
Digital-Analog-Wandlung des zweiten digitalen
Downlink-Signals durchführt, um ein zweites
analoges Downlink-Funkfrequenzsignal zu er-
zeugen;
ein analoges optisches Modul (115), das mit der
ersten Digital-Analog-Wandlereinheit gekoppelt
und so konfiguriert ist, dass es eine elektroopti-
sche Umwandlung des zweiten analogen Ab-
wärtsstrecken-Funkfrequenzsignals durchführt,
um ein erstes analoges optisches Abwärtsstre-
ckensignal zu erzeugen, das über die analoge
optische Faser an die entfernte Einheit übertra-
gen wird, und ferner so konfiguriert ist, dass es
ein analoges optisches Aufwärtsstreckensignal
von der entfernten Einheit empfängt und das
analoge optische Aufwärtsstreckensignal in ein
erstes analoges Aufwärtsstrecken-Funkfre-
quenzsignal umwandelt;
eine zweite Analog-Digital-Wandlereinheit
(116), die mit dem analogen optischen Modul

gekoppelt und so konfiguriert ist, dass sie eine
Analog-Digital-Wandlung an dem ersten analo-
gen Uplink-Funkfrequenzsignal durchführt, um
ein erstes digitales Uplink-Signal zu erzeugen;
die erste digitale Verarbeitungseinheit (113), die
ferner mit der zweiten Analog-Digital-Wandler-
einheit gekoppelt und ferner so konfiguriert ist,
dass sie eine digitale Signalverarbeitung an
dem ersten digitalen Signal der Aufwärtsstrecke
durchführt, um ein zweites digitales Signal der
Aufwärtsstrecke zu erzeugen;
und eine zweite Digital-Analog-Wandlereinheit
(117), die mit der ersten Digitalverarbeitungs-
einheit und dem ersten Anschluss gekoppelt
und ferner so konfiguriert ist, dass sie eine Di-
gital-Analog-Wandlung an dem zweiten Uplink-
Digitalsignal durchführt, um ein zweites analo-
ges Uplink-Funkfrequenzsignal zu erzeugen,
das über den ersten Anschluss an die erste Ba-
sisstation übertragen wird.

2. Verteiltes Antennensystem nach Anspruch 1, wobei
die erste Zugangseinheit ferner ein erstes digitales
optisches Modul umfasst, das mit der ersten digita-
len Verarbeitungseinheit gekoppelt ist, und das ver-
teilte Antennensystem ferner eine zweite Zugangs-
einheit umfasst, wobei die zweite Zugangseinheit
umfasst:

einen zweiten Port, der so konfiguriert ist, dass
er ein drittes analoges Downlink-Funkfrequenz-
signal von einer zweiten Basisstation empfängt;
eine dritte Analog-Digital-Umsetzungseinheit,
die mit dem zweiten Anschluss gekoppelt und
so konfiguriert ist, dass sie eine Analog-Digital-
Umsetzung an dem dritten analogen Abwärts-
strecken-Funkfrequenzsignal durchführt, um
ein drittes digitales Abwärtsstrecken-Signal zu
erzeugen;
eine zweite digitale Verarbeitungseinheit, die
mit der dritten Analog-Digital-Wandlereinheit
gekoppelt und so konfiguriert ist, dass sie an
dem dritten digitalen Downlink-Signal eine digi-
tale Signalverarbeitung durchführt, um ein vier-
tes digitales Downlink-Signal zu erzeugen;
ein zweites digitales optisches Modul, das mit
der zweiten digitalen Verarbeitungseinheit ge-
koppelt ist und über eine digitale optische Faser
mit dem ersten digitalen optischen Modul ge-
koppelt ist und so konfiguriert ist, dass es eine
elektro-optische Umwandlung des vierten digi-
talen Downlink-Signals durchführt, um ein digi-
tales optisches Downlink-Signal zu erzeugen,
das über die digitale optische Faser an das erste
digitale optische Modul übertragen wird.

3. Verteiltes Antennensystem nach Anspruch 2, wobei
das erste digitale optische Modul so konfiguriert ist,
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dass es eine photoelektrische Umwandlung des di-
gitalen optischen Signals der Abwärtsstrecke durch-
führt, um ein fünftes digitales Signal der Abwärts-
strecke zu erzeugen;
die erste digitale Verarbeitungseinheit ist ferner so
konfiguriert, dass sie eine digitale Signalverarbei-
tung an dem ersten digitalen Downlink-Signal und
dem fünften digitalen Downlink-Signal durchführt,
um das zweite digitale Downlink-Signal zu erzeugen.

4. Verteiltes Antennensystem nach Anspruch 2, wobei
das erste digitale optische Modul ferner so konfigu-
riert ist, dass es eine elektrooptische Umwandlung
des zweiten digitalen Uplink-Signals durchführt, um
ein digitales optisches Uplink-Signal zu erzeugen,
wobei das zweite digitale optische Modul ferner so
konfiguriert ist, dass es eine photoelektrische Um-
wandlung des digitalen optischen Uplink-Signals
durchführt, um ein drittes digitales Uplink-Signal zu
erzeugen, wobei die zweite digitale Verarbeitungs-
einheit ferner so konfiguriert ist, dass sie eine digitale
Signalverarbeitung des dritten digitalen Uplink-Sig-
nals durchführt, um ein viertes digitales Uplink-Sig-
nal zu erzeugen, und wobei die zweite Zugangsein-
heit ferner Folgendes umfasst
eine dritte Digital-Analog-Wandlereinheit, die mit der
zweiten digitalen Verarbeitungseinheit gekoppelt
und so konfiguriert ist, dass sie eine Digital-Analog-
Wandlung an dem vierten digitalen Uplink-Signal
durchführt, um ein drittes analoges Uplink-Funkfre-
quenzsignal zu erzeugen, das über den zweiten An-
schluss an die zweite Basisstation übertragen wird.

5. Verteiltes Antennensystem nach einem der Ansprü-
che 1 bis 4, wobei mehrere entfernte Einheiten vor-
handen sind und das verteilte Antennensystem fer-
ner eine Netzerweiterungseinheit umfasst, die zwi-
schen der ersten Zugangseinheit und den mehreren
entfernten Einheiten über die analoge optische Fa-
ser gekoppelt ist.

6. Verteiltes Antennensystem nach einem der Ansprü-
che 1 bis 4, wobei eine Vielzahl der ersten Ports,
eine Vielzahl der ersten Basisstationen, eine Viel-
zahl der ersten analogen Abwärtsstrecken-Funkfre-
quenzsignale, eine Vielzahl der zweiten analogen
Abwärtsstrecken-Funkfrequenzsignale, eine Viel-
zahl der ersten Analog-Digital-Wandlereinheiten
und eine Vielzahl der ersten Digital-Analog-Wand-
lereinheiten vorhanden sind und die erste Zugangs-
einheit ferner Folgendes umfasst:

eine Kombiniereinheit, die zwischen der Mehr-
zahl der ersten Digital-Analog-Wandlereinhei-
ten und den analogen optischen Modulen ge-
koppelt und so konfiguriert ist, dass sie die Mehr-
zahl der zweiten analogen Abwärtsstrecken-
Funkfrequenzsignale kombiniert, um ein kombi-

niertes analoges Abwärtsstrecken-Funkfre-
quenzsignal zu erzeugen;
und das analog-optische Modul ist ferner so kon-
figuriert, dass es eine elektro-optische Um-
wandlung des kombinierten analogen Abwärts-
strecken-Funkfrequenzsignals durchführt, um
das erste analoge optische Abwärtsstrecken-
signal zu erzeugen, das über die analoge opti-
sche Faser an die entfernte Einheit übertragen
wird.

7. Verteiltes Antennensystem nach Anspruch 6, wobei
eine Vielzahl von zweiten Analog-Digital-Wandler-
einheiten und eine Vielzahl von zweiten Digital-Ana-
log-Wandlereinheiten vorhanden sind und die erste
Zugangseinheit ferner Folgendes umfasst:

eine Aufteilungseinheit, die mit der Mehrzahl
von zweiten Analog-Digital-Wandlereinheiten
und dem analogen optischen Modul gekoppelt
ist und konfiguriert ist, um das erste analoge
Uplink-Funkfrequenzsignal aufzuteilen, um eine
Mehrzahl von aufgeteilten analogen Uplink-
Funkfrequenzsignalen zu erzeugen;
und die mehreren zweiten Analog-Digital-
Wandlereinheiten, die so konfiguriert sind, dass
sie eine Analog-Digital-Wandlung an den meh-
reren aufgeteilten analogen Uplink-Funkfre-
quenzsignalen durchführen, um mehrere erste
digitale Uplink-Signale zu erzeugen.

8. Verteiltes Antennensystem nach Anspruch 7, wobei
das verteilte Antennensystem ferner umfasst:
eine Vielzahl von Aufteilungs- und Kombinationsein-
heiten, wobei jede der Vielzahl von Aufteilungs- und
Kombinationseinheiten zwischen die Vielzahl von
ersten Basisstationen und die entsprechenden ers-
ten Ports gekoppelt ist, wobei jede Aufteilungs- und
Kombinationseinheit so konfiguriert ist, dass sie eine
Vielzahl von analogen Abwärtsstrecken-Funkfre-
quenzsignalen mit demselben Frequenzband von
der Vielzahl von ersten Basisstationen kombiniert,
um das erste analoge Abwärtsstrecken-Funkfre-
quenzsignal zu erzeugen, das an den entsprechen-
den ersten Port ausgegeben werden soll, und wobei
jede der Aufteilungs- und Kombinationseinheiten
ferner so konfiguriert ist, dass sie das zweite analoge
Aufwärtsstrecken-Funkfrequenzsignal von dem ent-
sprechenden ersten Port aufteilt, um es an die Viel-
zahl von ersten Basisstationen auszugeben.

9. Verteiltes Antennensystem nach Anspruch 6, wobei
die mehreren ersten analogen Downlink-Funkfre-
quenzsignale mindestens eines der folgenden Merk-
male aufweisen: einen oder mehrere Netzstandards,
ein oder mehrere Netzfrequenzbänder und einen
oder mehrere Diensttypen.
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10. Verteiltes Antennensystem nach Anspruch 9, wobei
die erste digitale Verarbeitungseinheit ferner so kon-
figuriert ist, dass sie mindestens eine digitale Filte-
rung oder einen digitalen Leistungsausgleich an
dem ersten digitalen Downlink-Signal durchführt, um
das zweite digitale Downlink-Signal zu erzeugen.

11. Ein Kommunikationssystem, wobei das Kommuni-
kationssystem umfasst:

eine oder mehrere Basisstationen;
und das verteilte Antennensystem nach einem
der Ansprüche 1-10, wobei das verteilte Anten-
nensystem mit der einen oder den mehreren Ba-
sisstationen gekoppelt ist.

Revendications

1. Un système d’antenne distribuée (100), comprend:
une première unité d’accès (110) et une unité à dis-
tance (120), dans laquelle la première unité d’accès
et l’unité à distance sont couplées l’une à l’autre via
une fibre optique analogique (130), et la première
unité d’accès comprend:

un premier port (111) configuré pour recevoir un
premier signal de radiofréquence analogique de
liaison descendante provenant d’une première
station de base;
une première unité de conversion analogique-
numérique (112) couplée au premier port et con-
figurée pour effectuer une conversion analogi-
que-numérique sur le premier signal de radiofré-
quence analogique de liaison descendante pour
générer un premier signal numérique de liaison
descendante;
une première unité de traitement numérique
(113) couplée à la première unité de conversion
analogique-numérique et configurée pour effec-
tuer un traitement du signal numérique sur le
premier signal numérique de liaison descendan-
te pour générer un deuxième signal numérique
de liaison descendante;
une première unité de conversion numérique-
analogique (114) couplée à la première unité de
traitement numérique et configurée pour effec-
tuer une conversion numérique-analogique sur
le deuxième signal numérique de liaison des-
cendante pour générer un deuxième signal de
radiofréquence analogique de liaison descen-
dante;
un module optique analogique (115) couplé à la
première unité de conversion numérique-analo-
gique et configuré pour effectuer une conversion
électro-optique sur le deuxième signal de ra-
diofréquence analogique de liaison descendan-
te pour générer un premier signal optique ana-

logique de liaison descendante qui est transmis
à l’unité à distance via la fibre optique analogi-
que et configuré en outre pour recevoir un signal
optique analogique de liaison montante de l’uni-
té à distance, et pour convertir le signal optique
analogique de liaison montante en un premier
signal de radiofréquence analogique de liaison
montante;
une deuxième unité de conversion analogique-
numérique (116) couplée au module optique
analogique et configurée pour effectuer une
conversion analogique-numérique sur le pre-
mier signal de radiofréquence analogique de
liaison montante pour générer un premier signal
numérique de liaison montante;
la première unité de traitement numérique (113)
couplée en outre à la deuxième unité de con-
version analogique-numérique et configurée
pour effectuer un traitement du signal numéri-
que sur le premier signal numérique de liaison
montante pour générer un deuxième signal nu-
mérique de liaison montante;
et une deuxième unité de conversion numéri-
que-analogique (117) couplée à la première uni-
té de traitement numérique et au premier port
et configurée en outre pour effectuer une con-
version numérique-analogique sur le deuxième
signal numérique de liaison montante pour gé-
nérer un deuxième signal de radiofréquence
analogique de liaison montante qui est transmis
à la première station de base via le premier port.

2. Le système d’antenne distribuée selon la revendica-
tion 1, dans lequel la première unité d’accès com-
prend en outre un premier module optique numéri-
que couplé à la première unité de traitement numé-
rique, et le système d’antenne distribuée comprend
en outre une deuxième unité d’accès, la deuxième
unité d’accès comprend:

un deuxième port configuré pour recevoir un troi-
sième signal de radiofréquence analogique de
liaison descendante provenant d’une deuxième
station de base;
une troisième unité de conversion analogique-
numérique couplée au deuxième port et confi-
gurée pour effectuer une conversion analogi-
que-numérique sur le troisième signal de ra-
diofréquence analogique de liaison descendan-
te pour générer un troisième signal numérique
de liaison descendante;
une deuxième unité de traitement numérique
couplée à la troisième unité de conversion ana-
logique-numérique et configurée pour effectuer
un traitement numérique du signal sur le troisiè-
me signal numérique de la liaison descendante
pour générer un quatrième signal numérique de
la liaison descendante;
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un deuxième module optique numérique couplé
à la deuxième unité de traitement numérique et
couplé au premier module optique numérique
via une fibre optique numérique et configuré
pour effectuer une conversion électro-optique
sur le quatrième signal numérique de liaison
descendante pour générer un signal optique nu-
mérique de liaison descendante qui est transmis
au premier module optique numérique via la fi-
bre optique numérique.

3. Le système d’antenne distribuée selon la revendica-
tion 2, dans lequel le premier module optique numé-
rique est configuré pour effectuer une conversion
photoélectrique sur le signal optique numérique de
liaison descendante pour générer un cinquième si-
gnal numérique de liaison descendante;
la première unité de traitement numérique est con-
figurée en outre pour effectuer un traitement du si-
gnal numérique sur le premier signal numérique de
liaison descendante et le cinquième signal numéri-
que de liaison descendante pour générer le deuxiè-
me signal numérique de liaison descendante.

4. Le système d’antenne distribuée selon la revendica-
tion 2, dans lequel le premier module optique numé-
rique est configuré en outre pour effectuer une con-
version électro-optique sur le deuxième signal nu-
mérique de liaison montante pour générer un signal
optique numérique de liaison montante, le deuxième
module optique numérique est configuré en outre
pour effectuer une conversion photoélectrique sur le
signal optique numérique de liaison montante pour
générer un troisième signal numérique de liaison
montante, la deuxième unité de traitement numéri-
que est configurée en outre pour effectuer un traite-
ment du signal numérique sur le troisième signal nu-
mérique de liaison montante pour générer un qua-
trième signal numérique de liaison montante, et la
deuxième unité d’accès comprend en outre:
une troisième unité de conversion numérique-ana-
logique couplée à la deuxième unité de traitement
numérique et configurée pour effectuer une conver-
sion numérique-analogique sur le quatrième signal
numérique de liaison montante pour générer un troi-
sième signal de radiofréquence analogique de
liaison montante qui est transmis à la deuxième sta-
tion de base via le deuxième port.

5. Le système d’antenne distribuée selon l’une des re-
vendications 1 à 4, dans lequel il y a plusieurs unités
à distance, et le système d’antenne distribuée com-
prend en outre une unité d’extension de réseau cou-
plée entre la première unité d’accès et la pluralité
d’unités à distance via la fibre optique analogique.

6. Le système d’antennes distribuées selon l’une des
revendications 1 à 4, dans lequel il y a une pluralité

de premiers ports, une pluralité de premières sta-
tions de base, une pluralité de premiers signaux de
radiofréquence analogiques de liaison descendan-
te, une pluralité de seconds signaux de radiofré-
quence analogiques de liaison descendante, une
pluralité de premières unités de conversion analogi-
que-numérique et une pluralité de premières unités
de conversion numérique-analogique, et la première
unité d’accès comprend en outre:

une unité de combinaison couplée entre la plu-
ralité des premières unités de conversion numé-
rique-analogique et les modules optiques ana-
logiques et configurée pour combiner la pluralité
des deuxièmes signaux de radiofréquence ana-
logiques de la liaison descendante pour générer
un signal de radiofréquence analogique combi-
né de la liaison descendante;
et le module optique analogique est configuré
en outre pour effectuer une conversion électro-
optique sur le signal de radiofréquence analo-
gique combiné de la liaison descendante pour
générer le premier signal optique analogique de
la liaison descendante qui est transmis à l’unité
distante via la fibre optique analogique.

7. Le système d’antenne distribuée selon la revendica-
tion 6, dans lequel il y a une pluralité de secondes
unités de conversion analogique-numérique et une
pluralité de secondes unités de conversion numéri-
que-analogique, et la première unité d’accès com-
prend en outre:

une unité de fractionnement couplée à la plura-
lité de secondes unités de conversion analogi-
que-numérique et au module optique analogi-
que et configurée pour fractionner le premier si-
gnal radiofréquence analogique de liaison mon-
tante pour générer une pluralité de signaux de
radiofréquence analogiques de liaison montan-
te fractionnés;
et la pluralité de secondes unités de conversion
analogique-numérique configurées pour effec-
tuer une conversion analogique-numérique sur
la pluralité de signaux de radiofréquence ana-
logiques de liaison montante divisés pour géné-
rer une pluralité de premiers signaux numéri-
ques de liaison montante.

8. Le système d’antenne distribué selon la revendica-
tion 7, dans lequel le système d’antenne distribué
comprend en outre:
une pluralité d’unités de fractionnement et de com-
binaison, chacune de la pluralité d’unités de fraction-
nement et de combinaison étant couplée entre la
pluralité de premières stations de base et les pre-
miers ports correspondants, chaque unité de frac-
tionnement et de combinaison configurée pour com-
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biner une pluralité de signaux de radiofréquence
analogiques de liaison descendante ayant la même
bande de fréquence provenant de la pluralité de pre-
mières stations de base pour générer le premier si-
gnal de radiofréquence analogique de liaison des-
cendante à émettre vers le premier port correspon-
dant, et chaque desdites unités de fractionnement
et de combinaison configurée en outre pour fraction-
ner le second signal de radiofréquence analogique
de liaison montante provenant du premier port cor-
respondant à émettre vers la pluralité de premières
stations de base.

9. Le système d’antennes distribuées selon la reven-
dication 6, dans lequel la pluralité de premiers si-
gnaux de radiofréquence analogiques en liaison
descendante présente au moins l’un des éléments
suivants: une ou plusieurs normes de réseau, une
ou plusieurs bandes de fréquence de réseau et un
ou plusieurs types de service.

10. Le système d’antenne distribuée selon la revendica-
tion 9, dans lequel la première unité de traitement
numérique est configurée en outre pour effectuer au
moins un filtrage numérique et un équilibrage de
puissance numérique effectué sur le premier signal
numérique de liaison descendante pour générer le
deuxième signal numérique de liaison descendante.

11. Un système de communication, dans lequel le sys-
tème de communication comprend:

une ou plusieurs stations de base;
et le système d’antenne distribuée selon l’une
des revendications 1 à 10, le système d’antenne
distribuée étant couplé à une ou plusieurs sta-
tions de base.
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